MDA in
Action: An
Anatomy of
a Platform-

Independent
Model

by Terry Merriman;
introduction by Michael
Guttman, Senior Consultant,
Cutter Consortium

Cutter Consortium
Enterprise Architecture
Executive Summary
Vol. 6, No. 1

One of the most important buzz-
words emerging in enterprise
architecture today is MDA — Model
Driven Architecture. MDA is codi-
fied and promoted by the Object
Management Group as a kind of
road map for applying its better-
known UML to enterprise solutions.
Whereas UML has been used pri-
marily in the modeling of software
designs in the past, MDA may be
viewed as a way of applying UML
and related standards to all aspects
of a software system, from business
requirements to deployment models.

One of the hallmarks of MDA is the
notion that the world of modeling
can be neatly separated into differ-
ent areas of concern — typically
called “separation of concerns.”

For example, in a model describing
a business process, which is the
concern of business analysts, there
should be no reference to a specific
database, which typically is the
concern of systems analysts and
programmers. Instead, the business
process model would show only

an abstraction of the data elements
required by that model, while the
specific database that contains
those elements would be described
elsewhere in a design model.

The notion of separation of con-
cerns is certainly not new to MDA.
However, it is a major aim of MDA
to systematically formalize that
notion to its logical conclusion
across the entire spectrum of soft-
ware development. To this end,
one of the key MDA concepts is the
platform-independent model (PIM).
In short, a PIM is a formal view of
the functionality and structure of a

software system without reference
to any particular computing plat-
form. A well-specified PIM can
subsequently be used as a starting
point for the development of any
number of platform-specific models
(PSMs). As the name suggests,
each PSM provides a more detailed
view of a system in terms of its
design and implementation on

a specific computing platform.

As detailed in the accompanying
Executive Report, dividing the soft-
ware development world into PIMs
and PSMs can be very useful and
convenient. Today, most develop-
ers are used to getting business
requirements in (more or less)
structured text and then immedi-
ately reducing these to some kind
of informal PSM, if not directly into
code. As a result, there is no stan-
dard formalized way to test the
consistency, much less validity,

of the business requirements
before the system is implemented.
Moreover, the process of imple-
mentation usually results in change,
which is difficult to trace back to
the requirements.

MDA has the potential to solve

this dilemma. MDA clearly defines
what goes in the PIM and how
these elements are ultimately used
to structure what goes in a resulting
PSM. However, for those accus-
tomed to a more informal approach,
it takes a while to understand what
must go where. The purpose of
the accompanying report is to

give the reader an inside look at
the anatomy of a PIM, showing
how it can fully describe the solu-
tion without binding that solution to



a particular technology. This report
will help readers understand why
MDA is such a compelling concept
to those of us who work with it
every day.

There are other standards that apply
the principal of separation of con-
cerns to allow us to address one
aspect of a system at a time without
getting bogged down in details that
do not lend clarity to the subject
under inspection. Two important
industry and/or de facto standards
that dovetail with and complement
MDA are the Rational Unified
Process (RUP) and the Reference
Model for Open Distributed
Processing (RM-ODP). Combining
the best of each results in a power-
ful toolset that provides guidance
for all aspects of software develop-
ment, encourages division of labor
according to individual expertise,
organizes project deliverables track-
ing elements across those deliver-
ables, and enables better validation
due to that traceability.

RUP

RUP is the culmination of more
than a decade of applying OO
analysis and design techniques to
development projects by many of
today’s leading IT thinkers. It is very
comprehensive and addresses the
needs of many different types of
projects, architectural styles, and
most types of tasks in these proj-
ects. RUP breaks the overall model-
ing effort into various disciplines
including Business Modeling,
Requirements, Analysis and Design,
and Implementation. Each of these
results in a set of models focused
on a specific aspect of the overall
modeling effort.

RM-ODP

RM-ODP explains how to create
business and IT specifications in

a detailed and yet methodology-
free manner. It places great
emphasis on creating specifications
that address specific needs of the
audience. One of the more highly
visible concepts it sets forth is

the use of five viewpoints that are
necessary and sufficient to describe
the model of a system: Enterprise

Viewpoint, Information
Viewpoint, Computational
Viewpoint, Engineering Viewpoint,
and Technology Viewpoint.

MDA

MDA introduces the concepts of PIM
and PSM. A PIM describes the func-
tional, nonfunctional, and semantic
behavior of the system, whereas the
PSM adds the idiomatic behavior for
the target architecture. A given PIM
may have numerous PSMs. Tool
vendors are developing tools to
automate the transition from PIM

to PSM for different target technolo-
gies. Even without such automa-
tion, developing PIMs can provide
great benefits, such as:

B They ease the task of tracing
from the problem space to
the solution space.

B They eliminate the need to
recreate the entire design
when moving to another
technology base.

B Since some, if not most, of
the translation from a PIM
to a PSM can be specified in
translation rules, those rules
can be reapplied whenever
the functional aspect of the
system changes.

B The functional behavior of the
PIM can be fully specified by
business analysts using non-
programming tools. Architects
and designers can add the
nonfunctional and semantic
behavior to the specification.
Programmers deal with the
translation to the PSM imple-
mentation. This separation of
responsibilities ensures that the
right people do the right tasks.

The accompanying report describes
how to apply the various concepts
from these three standards, using

a framework developed for the
Rational Rose modeling tool. By
combining the salient concepts
from each of the three standards, we
can create specifications that are
concise, precise, and unambiguous.
In addition, though documentation

is scattered across the various mod-
eling elements, our documentation
style allows us to create top-down,
flowing descriptions of our model
with standard specification tem-
plates using Microsoft Word and the
Rational SoDA report writer. Finally,
the separation of concerns within
the framework enables develop-
ment staff to address those areas

of the models for which they have
the appropriate expertise.
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